Introduction
Neurogenic bowel dysfunction (NBD) is colon dysfunction due to the absence of nervous control, resulting in constipation, incontinence and discoordination of defecation. Spinal cord injury (SCI) is the most common cause of NBD. NBD is an important cause of morbidity and mortality which has a significant negative effect on the quality of life in SCI patients. Factors such as spending a lot of time for bowel evacuation, obligatory medication usage and digital stimulation for regular bowel movements, fecal incontinence risks and a constant personal help requirement are important problems which affect the quality of life of the patients (Stiens et al., 1997; Lynch et al., 2001; Lynch and Frizelle, 2006; Lisenmeyer et al., 2007) . Hanson and Franklin (1976) emphasized that more than 1/3 of SCI patients report bladder and bowel dysfunctions as the primary cause which restrict their daily lives.
The main goals of NBD treatments are to achieve a regular and efficient bowel evacuation as much as possible, to prevent incontinence and complications of NBD and also to increase individual participation in social life (Stiens et al.,1997; Correa and Rotter, 2000; Inanır, 2004) . Bowel program is the treatment plan to achieve these goals. Components of the bowel program are diet, physical activity, oral medication, rectal medication and bowel care (Stiens et al.,1997; Correa and Rotter, 2000; Ozel and Erkin, 2006; Stiens and King, 2007) . Bowel care is the procedure carried out by the patients or patients' caregivers to evacuate the stool from the colon periodically. Components of bowel care are the position, equipment, digital stimulation, abdominal massage and Valsalva maneuver which faciliates controllable defecation of the maximal stool volume in the least amount of time.
An individually developed bowel program at the earliest time after injury is very important for prevention of shortand long-term complications of NBD (Stiens et al., 1997; Özel and Erkin, 2006; Lisenmeyer et al., 2007) . Most of the studies in the literature about NBD in SCI patients are related with the prevalence of gastrointestinal (GIS) problems. The prevalence of GIS problems in SCI patients is reported to be 27-94.7% (Stone et al., 1990; Glickman and Kamm, 1996; Han et al., 1998; Demirel et al., 1999; Vallès et al., 2006) . There are few studies addressing the efficiency of
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bowel program in functional bowel evacuation and the prevention of GIS complications (Correa and Rotter, 2000) .
The main aim of the present study was to assess the efficacy of bowel program on GIS problems and on reducing the severity of NBD.
Subjects and Methods
Patients 55 traumatic SCI patients out of spinal shock who received rehabilitation program in our clinic between March 2006 and September 2008 were included in our study. Patients with known organic GIS problems or systemic disordes affecting GIS function were not included in this study. Informed consent was obtained from all patients and the study protocol was approved by the local ethics committee of our institution. Patients'age, sex, and date of injury were recorded. Neuromuscular system examination of patients was performed to determine the severity of injury according to ASIA (American Spinal Injury Association) Impairment Scale (Marino et al., 2003) . Patients were divided into two groups according to their injury severity as motor complete (ASIA A, B) and motor incomplete (ASIA C, D) (Valles et al, 2006) . Anal examinations (anal sensation, anal tone, anal view, hemorrhoids, anal bleeding) of patients were performed.
Assessment of GIS problems
Chronic GIS problems after SCI (constipation, difficult intestinal evacuation (DIE), incontinence, abdominal pain, abdominal distension, loss of appetite, hemorrhoids, rectal bleeding and GIS induced autonomic dysreflexia) were questioned before bowel program. Significant chronic gastrointestinal symptoms were defined as the GIS induced symptoms that affect the quality of life and need chronic treatment (Stone et al., 1990) . Fecal incontinence was defined as unplanned and unwanted defecation happening outside of bowel maintenance periods (Inanır et al., 1999) . Rome II criteria were used to define constipation and having at least 2 of the following symptoms was considered as constipation: (a) straining in more than one fourth of defecations, (b) lumpy or hard stools in more than one fourth of defecations, (c) sensation of incomplete evacuation in more than one fourth of defecations, (d) sensation of anorectal obstruction/blockage in more than one fourth of defecations, (e) manual maneuvers to facilitate defecation in more than one fourth of defecations, and (f) less than three defecations per week (Rasquin et al., 2006) . DIE was defined as the presence of two or more of the following conditions: (a) defecation frequency less than three times a week, (b) hard stools, (c) prolonged intestinal management time more than 45 minutes (Correa and Rotter, 2000) . GIS induced autonomic dysreflexia was defined as having symptoms such as sweating in patients following rectal distension or anal manipulations, headache, flushing, nasal congestion, blurred visions or sudden blood pressure increase (Furusawa et al., 2007) .
Bowel program and evaluation of NBD
Patients were grouped as lower motor neuron (LMN) and upper motor neuron (UMN) type bowel dysfunction according to their neurological levels, anal examinations, and gastrointestinal problems. Two different bowel program protocols were performed in LMN and UMN bowel dysfunction. Patients were evaluated daily. The bowel program was finally to achieve an effective and efficient evacuation and socially acceptable period of time with an appropriate stool consistency and defecation frequency. Patients' diet and fiber intakes were planned in accordance with their stool consistency and GIS problems by our clinic's dietician. Fluid intake of patients was increased as much as possible considering their neurogenic bladder treatment programs as well. At the beginning and end of bowel program, medications (oral laxatives, suppositories, enemas) and bowel evacuation methods (digital stimulation, abdominal massage, enema, Valsalva maneuver and manual evacuation) for bowel care used by patients were recorded. Bowel care was defined as scheduled technique for stool evacuation (Lynch et al., 2001) . NBD scores of patiens were calculated. NBD score includes 10 items: (a) frequency of defecation (0-6 points), (b) time used for each defecation (0-3 points), (c) presence of headache, uneasiness or perspiration during defecation (0-2 points), (d) regular use of tablets against constipation (0-2 points), (e) regular use of drops against constipation (0-2 points), (f) digital stimulation or evacuation of the anorectum (0-6 points), (g) frequency of fecal incontinence (0-13 points), (h) medication against fecal incontinence (0-4 points), (i) flatus incontinence (0-2 points), and (j) perianal skin problems (0-3 points). Total score is between 0-47. NBD levels were defined as a score of 0-6 very minor, 7-9 minor, 10-13 moderate and >14 severe NBD (Krogh et al., 2006) . Statistical analysis SPSS 10.0 software (SPSS, Chicago, IL, USA) was used for statistical analysis of data. A level of P < 0.05 was considered statistically significant. Descriptive statistics were made. The chi-square test was used to compare the GIS problem rates according to the injury level. The Mc-Nemar test was used to research the difference in GIS problem rates between treatment methods used in bowel program. The Wilcoxon test was used to determine NBD score changes. The Mann-Whitney U test was used to compare the NBD score differences between patients with motor complete and motor incomplete SCI and the Spearman's correlation analysis was used to analyze the relationship between disease duration and NBD scores.
Results
Patient characteristics 42 (76%) male and 13 (24%) female patients were included in this study. The mean age of the patients was 33.01 ± 12.25 years. The mean interval since injury was 162.0 ± 110.1 (21-360) days and the mean follow-up duration was 42.3 ± 17.0 days. 37 (67%) patients had motor complete SCI and 18 (33%) patients had motor incomplete SCI. There were no significant differences in the mean of age, injury time and follow-up duration between patients with motor complete SCI and motor incomplete SCI (P > 0.005).
Prevalance of GIS problems
Before bowel program, 44 patients (80%) had at least one GIS complaint. Constipation (56%) and incontinence (42%) were the most common problems ( Table 1) . 97% of motor complete SCI patients and 44% of motor incomplete SCI patients had at least one GIS problem. Incontinence rate in motor complete SCI patients was significantly higher than in motor incomplete SCI patients both before and after the program (P < 0.05; Table 1 ).
Evaluation of changes in bowel program
Digital stimulation and Valsalva maneuvers were the most common methods used by patients at the beginning (76%, 67%) and at the end (73%, 67%) of bowel program. Oral medication (P = 0.016), enema (P = 0.001) and manual evacuation (P = 0.008) application rates significantly decreased at the end of bowel program when compared to the begining of bowel program. However, no difference was found in suppository, digital stimulation, abdominal massage and valsalva maneuver application rates (P > 0.05). Digital stimulation (before bowel program) and abdominal massage (no matter before or after the bowel program) applicatioin rates were significantly higher in patients with motor complete SCI than in patients with motor incomplete SCI (P < 0.005). There were no significant differences in other methods used between patients with motor complete and imcomplete SCI (P > 0.05; Table 2 ). Constipation (P = 0.031), DIE (P = 0.039), abdominal distension (P = 0.004) and abdominal pain (P = 0.008) application rates were significantly decreased after bowel program. The rates of other GIS problems were slightly, but not significantly, decreased after bowel program. After bowel program, signficant decreases in constipation (P = 0.031), abdominal distension (P = 0.004) and abdominal pain rates (P = 0.031) were observed in patients with motor complete SCI, however, no significant decreases were found in patients with motor incomplete SCI (P > 0.05; Table 3 ).
The mean NBD score in patients with motor complete SCI was significantly higher than in patients with motor incomplete SCI before (17.45 ± 6.37 vs. 8.44 ± 9.39, P = 0.001) and after (11.40 ± 3.58 vs. 5.22 ± 6.38; P = 0.000) bowel program. After bowel program, the mean NBD score was significantly decreased in both patients with motor complete (P = 0.000) and incomplete (P = 0.018) SCI patients. After bowel program, the NBD score was signficiantly reduced in patients with motor complete SCI than in patients with motor incomplate SCI (6.05 ± 4.66 vs. 3.27 ± 4.65; P = 0.017). A weak negative correlation was detected between disease duration and NBD score before (r = -0.311; P = 0.021) and after (r = -0.315; P = 0.019) bowel program. This suggests that as the disease duration increased, NBD score was signficantly decreased in patients with motor complete and motor incomplete SCI. Han et al. (1998) emphasized that chronic GIS problems caused by bowel dysfunction in SCI patients are quite common. However, Correa et al. (2000) reported that following SCI, an effective bowel program created by giving priority to the physiological methods can lead to better results and will also help inhibit the insufficient bowel evacuation in later Bowel program in patients with upper motor neuron type bowel dysfunction (Stiens et al., 1997; Correa and Rotter, 2000; Yim et al., 2001; Lisenmeyer et al., 2007; Stiens and King, 2007 ): 1. Perform bowel cleanout by enema if stool is peresent in rectal vault or palpable proximal to the descending colon at the beginning of bowel program (in the program defecation with other methods in the program has not been lasting longer than 3 days). 2. Regulate stool softness with diet and fluid intake. 3. Insert glycerin suppository into the rectum after the meal if the patient can not make bowel evacuation spontaneous or with digital stimulation alone. 4. Patient sits on the toilet or lies on her/his left side in bed 20-30 minutes after breakfast. 5. Digital stimulation: Start 15-20 minutes after suppository placement and repeat every 5 minutes. Limited to less than 40 minutes and relieve skin pressure every 10 minutes (lidocaine gels can be used for lubrication in patients with injuries above T 6 ). 6. Complete bowel care if there is no stool coming, only mucus coming or feeling close of IAS after the last two digital stimulations. 7. Timed oral medications: Add oral laxatives to therapy if not provided with a regular and sufficient evacuation with the first 6 digits. Oral laxatives should be taken 6-12 hours before bowel care. 8. If defecation occurs in less than 10 minutes after suppository insertion, continue with digital stimulation technigue only. (Stiens et al., 1997; Correa and Rotter, 2000; Yim et al., 2001; Lisenmeyer et al., 2007; Stiens and King, 2007) term. The prevalence of NBD induced GIS problems in SCI patients was 80% in our study. The definition differences of GIS problems in SCI patients and presence of different views on planned goals of bowel programs can cause very different prevalence rates ranging from 27% to 94.7% (Stone et al., 1990; Glickman and Kamm, 1996; Demirel et al.,1999; Valles et al., 2006) .
Discussion

Bowel program in patients with lower motor neuron type bowel dysfunction
In our study, constipation and incontinence in SCI patients were the most common gastrointestinal problems both before and after bowel program (56.4%, 41.8% respectively) and 34.5% of patients had DIE at the beginning of bowel program. Han et al. (1998) also reported constipation (43.1%) as the most common GIS problem and DIE rate was 33.3% which is similar to our study results. Glickman and Kamm (1996) and Demirel et al. (1999) also reported constipation as the most commonly diagnosed GIS complaint (30% and 52% respectively). Stone et al. (1990) reported DIE as the most important complaint in SCI patients and symptoms such as abdominal bloating, abdominal distension, hemorrhoidal bleeding and autonomic dysreflexia were linked to DIE. Incontinence rates between 41-61% were reported in the previous studies (Stone et al., 1990 ; Glickman and Kamm, 1996; De Looze et al., 1998; Correa and Rotter, 2000; Ng et al., 2005) . But Stone et al. (1990) only reported two serious incontinence cases in LMN type bowel dysfunction patients, and other patients sometimes had incontinence which did not cause too much discomfort. 97.3% of motor complete SCI patients and 54.2% of motor incomplete SCI patients had chronic GIS complaints in our study. We detected that incontinence rates were significantly higher in patients with motor complete SCI than in patients with motor incomplete SCI ( Table 1) . Injury level has been shown not to be related to GIS complaints in SCI patients (Han et al., 1998; Kirshblum et al., 1998) . However, many studies showed a certain relationship between injury level and GIS complaints. Previous studies have shown that bowel evacuation was more irregular, bowel evacuation frequency and periods were greater and longer, and incontinence was more common in patients with complete motor SCI than in patients with motor incomplete SCI (Demirel et al., 1999; Inanır et al., 1999) . Valles et al. (2006) reported that GIS complaints caused by neurogenic bowel were more often seen in patients with motor complete SCI and 67% of those patients suffered from constipation as well as 85% had some level of incontinence. Stone et al. (1990) detected no significant relation between GIS symptom prevalence and SCI level in their study. Compared to patients with motor incomplete SCI, Patients with motor complete SCI had more symptoms, 76% of DIE patients were motor complete SCI patients and 80% of them were injured at T 5 and higher. In our study, we found that the most common method used by patients was digital stimulation before (76%) and after (73%) bowel program. Both before and after bowel program, patients with motor complete SCI needed all the components of bowel care (except for manual evacuation and enema administration after rehabilitation program) more often than patients with motor incomplete SCI. There were significant differences in digital stimulation before bowel program and in digital stimulation and abdominal massage after bowel program between patients with motor complete and motor incomplete SCI. Inanir et al. (1999) reported that patients with motor complete SCI used higher rate of digital stimulation and more laxatives whereas patients with motor incomplate SCI used Valsalva maneuver more often. Lynch et al. (2000) reported higher rates of enema and manual evacuation usage in patients with motor complete SCI than in patients with motor incomplate SCI. In another study, patients with LMN lesions mostly used Valsalva maneuver and manual evacuation methods while patients with UMN lesions used suppositories (Yim et al., 2001) .
Most studies on this issue are ususally performed to define the pervalence of GIS problems in SCI patients with NBD, but there are few studies which determine the efficiency of bowel program in functional bowel discharge and preventing GIS complications. In the present study, the prevalences of constipation, DIE, abdominal distension, and abdominal pain were significantly reduced in all patients after bowel program. In addition, we found that long-term use of oral laxatives, enema and manual evacuation is not desirable in bowel dysfunction treatment. Correa and Rotter (2000) detected significant decreases in manual evacuation, oral laxative usage, DIE, abdominal distension, rectal bleeding and fecal incontinence following bowel program administration. In addition, hard or lumpy stools were reduced and evacuation period was shortened in patients after bowel program.
In our study, NBD scores were decreased in all patients including motor complete and motor incomplete SCI patients after administration of bowel program. In addition, patients with motor complete SCI who had higher mean NBD scores had greater reductions in abovementioned indices after bowel program than patients with motor incomplate SCI. Before bowel program, 83.8% of motor complete SCI patients were serious according to NBD scores. This proportion was decreased to 16.2% after bowel program. This suggests that SCI patients, even suffering from serious NBD consequence, might benefit from necessary attention and care and positive outcomes can be achieved. There is evidence that 56% of patients who receive bowel program considered the program as "good and successful" and the conclusion has been shown not to be linked with disease duration or injury type (Correa and Rotter, 2000) .
In our study, we detected a weak negative correlation between NBD scores and disease duration. NBD scores decreased as the disease duration increased. Some studies have shown that there is no correlation between disease duration and GIS complaints (Yim et al., 2001; Furusawa et al., 2007 ). Yet Stone et al. (1990) reported that chronic GIS complaints in the first 5 years of SCI were quite rare and as the disease duration increased, the frequency of GIS complaints also increased. However, the mean duration was 12.1 ± 10.1 years which is quite long when compared to that in our study. This difference might affect the results we got from our research.
Therefore, an effective bowel program is to reduce the severity of bowel dysfunction, GIS problems associated NBD score, uses of oral laxatives, enemas, and manual evaculations in SCI patients. Patients with motor complete SCI patients who have severe NBD greatly benefit from bowel program.
The rehabilitation team usually focuses on patient's mobilization function loss during the early rehabilitation stage, and symptoms connected with bowel dysfunction are not adequately questioned. Interdisciplinary rehabilitation team (physiatrist, nurse, occupational therapist, etc.) is necessary for NBD rehabilitation, but patients must take a leadership role in constructing a bowel program that incorporates a life-compatible bowel care schedule. In early rehabilitation program, our aim must be to educate patients and encourage them to construct a bowel care regimen. After creating a bowel care schedule, it should be continued without interruption. But bowel care scheme should be revised according to the needs, and arrangements should be made. A regular and effective bowel program will reduce the risks of longterm complications such as hemorrhoids and colorectal carcinoma. At the same time, regular bowel care will improve the individual's participation in social life and also quality of life. Longer-term prospective studies involving larger patient groups and a sex-and age-matched healthy control group are useful for demonstrating longer-term results of bowel program. 
